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ABSTRACT 



An electric system for use in a motor vehicle. The sys- 
tem includes a battery mounted in the vehicle body; a 
controlling device mounted in the vehicle body and 
having first and second switches; and a positive/nega- 
tive switching device mounted in the vehicle body and 
electrically connected to the battery and the controlling 
device. The switching device has an output member 
which includes first and second output parts. The 
switching device assumes, when the first switch of the 
controlling device is turned ON, a first condition 
wherein the first and second output parts are charged 
positive and negative respectively, and assumes, when 
the second switch of the controlling device is turned 
ON, a second condition wherein the first and second 
output parts are charged negative and positive respec- 
tively. First and second electric devices are mounted in 
the door and have an input member which includes first 
and second input parts. The first electric device is ener- 
gized only when the first and second input parts are 
charged positive and negative respectively, and the 
second electric device is energized only when the first 
and second input parts are charged negative and posi- 
tive respectively. The feeding system further comprises 
a member for electrically connecting the first and sec- 
ond output parts to the first and second input parts. 

8 Claims, 4 Drawing Sheets 
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the vehicle, because they are unseemly exposed to the 
FEEDING SYSTEM FOR ELECTRIC DEVICES outside of the vehicle when the door is opened. 



MOUNTED IN DOOR 



SUMMARY OF THE INVENTION 



BACKGROUND OF THE INVENTION 5 It is therefore an object of the present invention to 

provide an electric power feeding system for electric 
devices mounted in a door, which is free of the above- 



1. Field of the Invention 



The present invention relates in general to a feeding mentioned drawbacks 

system for electric devices mounted in a motor vehicle, According to the present invention, there is provided 

and more particularly, to a feeding system for feeding lQ m e j ectric r feeding system for use in a structure 

electric power from an electric power source mounted which mcludes a first body and a second body, the 

in a vehicle body to electric devices mounted in a door 9eGOoA ^ing m0V able relative to the first body, 

of the vehicle. The feeding system comprises an electric power source 

2. Description of the Prior Art mounted in the first body and producing direct current; 

In the latest motor vehicles, various electric devices 15 a controlling device mounted in the first body and hav- 

are mounted within the door, for example, an electric mg at least first and second switches; a positive/nega- 

actuator for driving an electric door lock device, an tive switching device mounted in the first body and 

electric motor for driving a power window regulator electrically connected to the electric power source and 

and an electric actuator for driving an automatic door the controlling device, the switching device having an 

closing device. Energization of these electric drives is 20 output means which includes first and second output 

achieved by electric power fed by an electric power parts, the switching device assuming, when the first 

source which is mounted in the vehicle body. switch of the controlling device is turned ON, a first 

In case wherein the door is of a pivotal type, a bundle condition wherein the first and second output parts of 

of lead wires is usually employed for connecting the the output means are charged positive and negative 

electric power source with a power input circuit of the 25 respectively, and assuming, when the second switch of 

electric devices in the door. Usually, the bundle of the the controlling device is turned ON, a second condition 

lead wires extends from the vehicle body to the pivotal wherein the first and second output parts of the output 

door at a position where a door hinge is arranged. means are charged negative and positive respectively; 

While, in case wherein the door is of a slide type, an first and second electric devices mounted in the second 

electric connector is usually employed, which com- 30 body and having an input means which includes first 

prises a first connector part mounted to the vehicle second input parts, the first electric device being 

body and a second connector part mounted to the door. energized only when the first and second input parts are 

The first connector pan is connected through suitable charged positive and negative respectively, the second 

lead wires to the electric power source and the second electric device being energized only when the first and 

connector part is connected through a suitable input 35 second input parts are charged negative and positive 

circuit to the electric devices in the door. Each connec respectively; and means for electrically connecting the 

tor part includes a plurality of contact pins. Upon clos- ^ M * secon6 i ? ut P ut P 3 * 5 °J *e output means to the 

ing of the door, the second connector part is brought fust and m P ut ^ of the m P ut means ' 

into engagement with the first connector part to BRIEF DESCRIPTION OF THE DRAWINGS 

achieve respective mating of the mutually correspond- . , , - , 

ing contact pins of the two connector parts. .™* r ob J ects ™ d ad of * e P rcscn * mven '! 0D 

However, the above-mentioned conventional electric ^ b ~? ne fr ° m * e lowing description 

.. e ,* . . _ ., ... . , when taken m conjunction with the accompanying 

power feeding system has the following severe draw- m which: J 

«»' , ,. A - , A . , . a . 45 FIG. 1 is an electric circuit showing an electric 

™ m » Plnrality of electnc devices are mounted m power feeding system ofa first embodtoew of the pres- 
the door, the electic power feeding to them from the mvent - n 7 * r 

body-mounted power source needs a plurality of con- no. 2 * .perspective view of a power slide door to 
nectmg elements for independently operating the elec- which t second embodiment of the present invention is 
tnc devices. That is, in case of the pivotal door, such J0 applied- 
feeding has to be made by a plurality of lead wires f, g ; 3 b ^ dect ric circuit of the second embodiment 
which are bundled, and in case of the slide door, each 0 f invention; and 

connector part of the electric connector used is com- FIG. 4 is an electric circuit showing an electric 
pelled to have a plurality of contact pins. power feeding system of a third embodiment of the 

Of course, usage of a plurality of lead wires in case of 55 present invention, 
the pivotal door causes a bulky construction of the 

bundle of the wires. This not only detracts from exter- DETAILED DESCRIPTION OF THE 

nal appearance of the vehicle but also interruption to EMBODIMENTS 
smooth the pivotal movement of the door. Referring to FIG. 1 of the drawings, there is shown 

Usageofaplurahtyof«mUctpinsincaseoftheslide 60 an electric power feeding system which is a first em- 
door causes a complicated, bulky and costly construe* bodiment of the present invention. The first embodi- 
uon of the electric connector. Furthermore, when each ment is applied to a power . lock device mounted in a 
connector part of the electric connector has a plurality pivotal door of a motor vehicle, 
of contact pins, it becomes difficult to achieve simulta- In the drawing, denoted by numeral 1 is a vehicle 
neous and proper mating of the corresponding contact 65 body and denoted by numeral 2 is a pivotal door which 
pins upon coupling of the two connector parts. Further- is pivotally connected to the vehicle body 1. 
more, the presence ofa plurality of contact pins in each Denoted by numeral 3 is an electric connecting 
connector part detracts from the external appearance of means which comprises a pair of wires 3a and 3b bun- 
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died and extends between the vehicle body 1 and the 
door 2. 

As shown, the vehicle body 1 is equipped with a 
control device 4, a battery 5 as an electric power source 
and a positive/negative switching device 6. The control 
device 4 includes independently operated first and sec- 
ond switches 4a and 4b. 

The positive/negative switching device 6 comprises 
relays Rl and R2 and normally open contacts Rl-1, 
Rl-2, R2-1 and R2-2 which are connected to the the 
electric connecting means 3, the control device 4 and 
the battery 5 in the illustrated manner. 

When, with the second switch 46 kept opened, the 
first switch 4a of the control device 4 is closed, the relay 
Rl is energized and thus the contacts Rl-1 and Rl-2 are 
closed Under this condition, electric power is fed to the 
electric connecting means 3 having the wires 3a and 36 
charged positive and negative respectively. While, 
when, with the first switch 4a kept opened, the second 
switch 46 of the control device 4 is closed, the relay R2 
is energized and thus the contacts R2-1 and R2-2 are 
closed* Under, this condition, electric power is fed to the 
electric connecting means 3 having the wires 3a and 36 
charged negative and positive respectively. 

As shown, the door 2 is equipped with first and sec- 
ond electric actuating devices XI and X2 which are 
connected in parallel with the wires 3a and 36 of the 
electric connecting means 3. It is to be noted that first 
and second diodes 7 and 8 are connected in series with 
the respective electric actuating devices XI and X2, 
which diodes are directed in the opposite directions. 

The first actuating device XI is a solenoid or motor- 
spring combination type actuator which, upon energiza- 
tion thereof, moves an open lever of a door lock device 
in a direction to cancel a locked condition of the door. 
While, the second actuating device X2 is a solenoid or 
motor-spring combination type actuator which, upon 
energization thereof, moves the open lever of the door 
lock in a direction to achieve the locked condition of 
the door. Of course, this relationship between the first 
and second actuating devices XI and X2 may be 
changed. 

When, in operation, the first switch 4a of the control 
device 4 is closed, the relay Rl is energized and thus the 
corresponding contacts Rl-1 and Rl-2 are closed. Thus, 
as is described hereinabove, power feeding is made to 
the electric connecting means 3 having the wires 3a and 
36 charged positively and negatively, respectively. 
Under this condition, only the first electric actuating 
device XI is energized because the second diode 8 
blocks the current flow to the second electric actuating 
device X2. Thus, the locked condition of the door 2 is 
cancelled. 

When, thereafter, the second switch 46 of the control 
device 4 is closed, the other relay R2 is energized and 
thus the corresponding contacts R2-1 and R2-2 are 
closed. Thus, power feeding is so made that the wires 3a 
and 36 are charged negative and positive respectively. 
Uner this condition, only the second electric actuating 
device X2 is energized because in this case, the first 
diode 7 blocks the current flow to the first electric 
actuating device XI. Thus, the locked condition of the 
door is achieved. 

It is to be noted that the above-mentioned two func- 
tions (viz., energization of the first electric actuating 
device XI and that of the second electric actuating 
device X2) are achieved by using only two wires 3a and 
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36. Hitherto, such two functions have been achieved by 

using at least three wires. 
Referring to FIGS. 2 and 3, there is shown a second 

embodiment of the present invention. As will become 
5 apparent as the description proceeds, the electric power 

feeding system of the second embodiment is applied to 

a power slide door of a motor vehicle. 
In FIG. 2, denoted by numeral 11 is a vehicle body, 

and denoted by numeral 12 is a power slide door. Al- 
io though not shown in the drawing, a known door guide 

structure is employed by which, in opening operation, 

the door 12 in the full-close position is moved sideward 

and then rearward toward the full-open position. The 

movement of the door 12 from the full-open positiobn 
IS to the full-close position is carried out in a reversed 

manner. 

As is shown, at a lower portion of the vehicle body 
11, there is arranged a door driving mechanism "A" by 
which the door 12 is driven between the full-close and 
20 full-open positions travelling the way defined by the 
door guide structure. 

The door driving mechanism "A" is described in U.S. 
Fat. No. 4,640,050. The mechanism "A" will be briefly 
described in the following with reference to the draw- 
25 sng. 

A bracket 13 is secured to a front lower portion of the 
slide door 12. The bracket 13 has a drive cable 14 fixed 
thereto, which cable has a part extending along the way 
of the door 12. The cable 14 has both end portions 

30 wound around a drive drum 15. The drum IS is driven 
by a reversable electric motor 16 through a speed re- 
duction gear 17. Thus, upon energization of the motor 
16, the drive drum 15 is rotated in one or the other 
direction thereby to move the slide door 12 in opening 

35 or closing direction along the side of the vehicle body 
11. 

The door driving mechanism "A" is controlled by a 
door-close detecting switch 18 and a door-open detect- 
ing switch 19. The door-close detecting 'switch 18 is of 
40 a normally closed type, which is mounted on the vehi- 
cle body 11 and turned OFF when the door 12 comes to 
the full-close position. For this operation, the switch 18 
has an antenna pin which is contactable with a front end 
of the door 12. The door-open detecting switch 19 is of 
45 a normally open type, which is mounted on the vehicle 
body 11 and turned ON when the door 12 comes to the 
full-open position. For this operation, the switch 19 has 
an antenna plunger which is contactable with a rear end 
of the bracket 13 of the door 12. 
50 The vehicle body 11 has a so-called "feeding start 
position detecting switch" 20 mounted thereto. The 
switch 20 is of a normally open type and is so con- 
structed and arranged as to close for a moment only 
when the front end of the slide door 12, during closing 
55 movement thereof, passes a so-called "feeding start 
position*' which is near a so-called "half-latch available 
position*' where the door 12 can assume an after-men- 
tioned half-latched condition. It is to be noted that 
when the front end of the door 12 assumes the feeding 
60 start position, there is defined a small clearance between 
the front end of the door 12 and a front end of the door 
opening, which clearance is so sized as not to permit 
insertion of a hand of a person therethrough. More 
specifically, the clearance is somewhat greater than a 
65 clearance which is defined when the door 12 assumes 
the half-latch available position. 

Designated by reference "B" is a controlling device 
which is mounted on the vehicle body 11. The control- 
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ling device 4 *B** comprises a seesaw type button switch latched and thus thereafter the opening movement of 
21. the door 12 is available. 

As will be seen from FIG. 3, the button switch 21 The door closing device "D" is disclosed in U.S. 
comprises a common movable contact and two station- patent application Ser. No. 07/287,277 filed Dec. 21, 
ary contacts. The movable contact and one stationary 5 1988 in the name of Jun YAMAGISHI et al. In the 
contact constitute a so-called "door opening control following, the device "D" will be briefly described with 
switch** 22 and the movable contact and the other sta- reference to FIG. 2. 

tionary contact constitute a so-called "door closing The device "D" comprises an electric motor 29, a 
control switch" 23. That is, when the button is pivoted speed reduction gear 30 driven by the motor 29, a pin- 
in one direction, the switch 22 is closed, while, when 10 ion 31 driven by an output shaft of the gear 30 and a 
the button is pivoted in the other direction, the other sector gear 32 meshed with and thus driven by the 
switch 23 is closed. pinion 31. 

Re ferring back to FIG. 2, designated by numeral 24 is When the motor 29 is energized to run in normal 
a battery which serves electri c power source. direction, the sector gear 32 pivots in a counterclock- 

Designated by reference""C f? 1s an electric connector 13 wise direction in FIG. 2 thereby pulling a cable 33 
which comprises engagable first and second connector which leads to a close lever 34. With this movement, the 
parts Ci and C2 each including two contact pins 25j and close lever 34 is pivoted in one direction to move the 
2Sb (or, 26a and 26b). Each contact pin is biased to latch pawl to the full-latch position. With this, the slide 
project by a spring associated therewith. The first con- door 12 is forced to move from the half-latch position to 
nector part Ci is mounted on a front end of the door 20 the full-close latched position. Designated by numeral 
opening having the contact pins thereof directed rear- 35 is an arm possessed by the latch pawl, against which 
ward and the second connector part C2 is mounted on a the close lever 34 actually abuts for the movement of 
front end of the slide door 12 having the contact pins the latch pawl. 

thereof directed forward. When, thereafter, the motor 29 is energized to run in 

The first and second connector parts Ci and C2 are 25 reverse direction, the sector gear 32 and thus the close 
engaged when the door 12 closes. More specifically, lever 34 are moved in the other directions, and finally, 
when the slide door 12 assumes a position between the they are returned to their original positions. The close 
feeding start position and the full-close position, the lever 34 stops at a position remote from the arm 35 of 
contact pins 25a and 25b of the first connector part Ci the latch pawl. It is to be noted that under this condi- 
and the corresponding contact pins 26a and 26b of the 30 tion, the full-close latched condition of the door 12 is 
second connector part are in contact with each kept. 

other. Thus, under this co n dition, electric power feed- Designated by numeral 36 is a half-latch detecting 
ing from the battery 24 on the vehicle body 11 to after- switch mounted to the door lock device 27, which func- 
mention ed electric 'de v ic e s o n the sli de d oor 12 is avail- tions to detect arrival of the door 12 to the half-latch 
lole._ ™ " " "»-»"^"» 35 available position. That is, the switch 36 is turned ON 

The contact pins 7&a and 2Sb of the first connector when, upon abutment of the striker against the latch 
part Ci, the motor 16, the door-close detecting switch pawl due to the arrival of the door 12 to the half-latch 
18, the door-open detecting switch 19, the control de- available position, the open lever 28 is slightly turned in 
vice "B'\ the feeding start position detecting switch 20 the lock cancelling direction. 

and t h e b attery 24 are corin e ct eiffi lead 40 Designated by numeral 37 is a full-latch detecting 

^SjareTSSSTto ^ switch mounted to the door lock device 27, which func- 

WnlmTthe*sUde door 12, there is mounted a door tions to detect the full-latch condition of the door lock 
closing device "D" which functions to assist the door device 27. That is, the switch 37 is turned ON when the 
driving mechanism "A*' in the movement of the door 12 close lever 34 abuts on the switch 37 turning the latch 
from the half-latch position to the full-close position. In 45 pawl to the full-latch position. 

fact, this movement is not easily achieved by only the Designated by numeral 38 is a so-called "return rec- 
door driving mechanism "A" because a great resistance ognition switch 4 ' which detects that the sector gear 32 
is produced by a door seal (not shown) when the door has returned to a rest position or not The switch 38 is 
12 is shifted to the half-latch position to the full-close kept OFF when the sector gear 32 is in the rest position 
position. SO as shown in FIG. 2, but turned ON when the sector gear 

When the door 12 comes to the half-latch available 32 is pivoted away from the rest position, 
position, a latch pawl (not shown) of a door lock device The motor 29, the half-latch detecting switch 36, the 
27 becomes incompletely or only partly engaged with a full-latch detecting switch 37, the return recognition 
striker (not shown) which is secured to the vehicle switch 38 and the actuator 28' are connected through 
body, and thereafter, due to the work of the door clos- 55 suitable lead wires 386 to a door-mounted control unit 
ing device "D", the latch pawl is forced to turn to 41. The contact pins 26a and 26b of the second connec- 
achieve a complete engagement with the striker forcing tor part C2 are connected to the control unit 41 through 
the door 12 to move to the full-close latched position. lead wires 396, as shown. 

Within the slide door 12, there is further mounted a FIG. 3 shows the electric circuit of the electric 
door unlatching device "E" which functions to cancel 60 power feeding system 42 of the second embodiment 
the latched condition of the closed slide door 12. For The power feeding system 42 comprises generally the 
this operation, the door unlatching device "E" has an body-mounted control unit 40 and the door-mounted 
open lever 28 incorporated with the door lock device 27 control unit 41. 

and a solenoid-spring combination type actuator 28' The body-mounted control unit 40 comprises a con- 
incorporated with the open lever 28. That is, upon ener- 65 trol device "Al** which controls the door driving 
gization of the actuator 28', the open lever 28 is pulled mechanism "A", a positive/negative switching device 
in a direction to cancel the latched condition of the door "F* which switches the polarity of electric power fed 
lock device 27. Thus, the slide door 12 becomes un- to the contact pins 2Sa and 2Sb of the first connector 
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part Ci in response to operation of the controlling de- 
vice "B", and a time counting device "G" which con- 
trols, by using a timer T\ the time for which current 
feeding is carried out during closing movement of the 
door 12. 5 

The door-mounted control unit 41 comprises a con- 
trol device "Dl" which controls the door closing de- 
vice "D" and a control device "El" which controls the 
door unlatching device **£*'. 

In FIG. 3, denote by references "RO", "Rl", "R2" . . 10 
. "R7" are relays, "RO-i", "Rl-l", "R2-1" . . . "R7-2" 
are contacts. "Tl" is a timer contact of the timer "T\ 
and denoted by numeral 43 is a current detector which 
resets the timer *T" when detecting that a predeter- 
mined degree of current flows through a series circuit IS 
which includes the contact "RO-1" and the contact 
"R4-2". The current detected by the current detector 43 
is sufficient for operating the motor 29. AND gates, OR 
gates, inverters and diodes are arranged in the respec- 
tive circuits in the illustrated manner. 20 

In the following, operation of the second embodi- 
ment will be described with reference to FIOS. 2 and 3. 

For ease of description, the same will be commenced 
with respect to the full-close latched condition of the 
slide door 12. Under this condition, the first and second 25 
connector parts "C|" and "C2 M of the electric connec- 
tor "C" are coupled, the controlling device "B" (viz., 
button switch 21) assumes a neutral position, the door- 
close detecting switch 18 is opened, the full-latch de- 
tecting switch 37 is closed, the normally open switches 30 
are opened, the normally close switches are closed and 
the relays are all deenergized. 

When, now, the door opening control switch 22 of 
the controlling device M B" is closed by, for example, a 
passenger in the vehicle, the relays "R4" and "R5" are 35 
simultaneously energized causing the normally open 
contacts "R4-2" and "R5-1" to close and the normally 
close contacts "R4-1" and "R5-2" to open. Upon this, 
electric power is fed to the electric connector "C" hav- 
ing the contact pins 25a and 2Sb charged negative and 40 
positive respectively. 

Thus, a circuit including the contact pin 266, the 
relay "Rl", the diode and the contact pin 26a is estab- 
lished and thus, the relay "Rl" is energized. 

Upon this, the contact "Rl-l" of the relay "Rl" is 45 
closed energizing the actuator 28' of the door unlatch- 
ing device "E'\ and at the same time, the contact 
"Rl-2" of the relay "Rl" is opened deenergizing the 
door closing device control device "Dl". 

Upon operation of the actuator 28', the open lever 28 50 
of the door lock device 27 is turned in a direction to . 
cancel the locked condition of the door 12, so that the 
door 12 is slightly opened due to the biasing force pro- 
duced by the door seal, 

Upon this* the door-close detecting switch 18 is 55 
closed energizing the relay "R7" and thus causing the 
contact "R7-1" and "R7-2" to close and open respec- 
tively. Thus, a circuit including the contact "R7-1", the 
motor 16, and the contact "R6-1" is established and thus 
the motor 16 is energized to run in normal direction. 60 
With this, the door 12 is moved in a direction to open 
the door opening. 

When the door 12 passes the feeding start position, 
the second connector part Ci of the electric connector 
C is uncoupled from the first connector part Ci and thus 65 
current feeding to the door-mounted electric devices is 
shut off. Upon this, the relay "Rl" is deenergized and 
the actuator 28' is deenergized, and thus, the open lever 



28 of the door unlatching device "E" is returned to its 
original position. 

Due to continuous work of the door driving mecha- 
nism "A", the door 12 is continued to move in the open- 
ing direction. When the door 12 is moved to the full- 
open position, the door-open detecting switch 19 is 
closed. 

With this, the relays "R7", "R4" and "R5" are all 
deenergized at the same time, and the contacts of them 
are returned to the original positions. Thus, electric 
feeding to the motor 16 is ceased, and current flow 
toward the first connector part "Cj" of the electric 
connector "C" is ceased. 

When, with the door 12 assuming the full-open or 
half-open position, the door closing control switch 23 of 
the controlling device "B" is closed by, for example, a 
passenger, the relay "R6** is energized. 

Upon this, the contact "R6-1" is closed and the 
contact "R6-2" is opened and a circuit including the 
contact "R6-1", the motor 16 and the contact "R7-2" is 
established. Thus, the motor 16 is energized to run in 
reversed direction. 

With this, the door 12 is moved in a direction to close 
the door opening. 

When the door 12 comes to the feeding start position, 
the second connector part "C2" and the first connector 
part "Ci" of the electric connector "C H are coupled and 
the feeding start position detecting switch 20 is closed 
for a moment. 

With this, the relay "RO" and the timer "T" are 
energized and thus they are brought to a self-hold con- 
dition. 

When, due to energization of the relay "RO", the 
contact "RO-1" is closed,, the contact pin 25a of the 
first connector part C] is connected through the 
contacts "RO-1" and "R4-1" to the positive terminal of 
the battery 24 (viz., electric power source), and the 
other contact pin 2Sb is connected through die contact 
"R5-2" to the negative terminal of the battery 24. That 
is, under this condition, electric power is fed to the 
electric connector "C" having the contact pins 25a and 
25b charged positive and negative respectively, unlike 
the above-mentioned case wherein the door 12 is being 
opened. 

The timer "T" is so constructed that when, after 
charging of the timer, a predetermined time passes (for 
example, ten seconds), the timer contact "Tl" is closed. 

That is, when, due to presence of a foreign object 
caught between the door 12 and the vehicle body 11, 
the door 12 is forced to stop at a position between the 
feeding start position and the half-latch available posi- 
tion and the predetermined time passes, the timer 
contact "Tl" is closed and thus the relay "RO" is deen- 
ergized. Thus, power feeding toward the electric con- 
nector "C" is ceased and power feeding to the timer 
"T+ is also ceased. These prevent waste of electric 
power. 

When, within the predetermined time, the motor 29 
of the door closing device "D" is operated in an after- 
mentioned manner and thus a certain degree of current 
flows through the series circuit which includes the 
contact "RO-1" and the contact "R4-2", the current 
detector 43 resets the timer "T\ Thus, thereafter, the 
timer "T" starts the time counting again. > 

Accordingly, even when the motor 29 starts its oper- 
ation just before the time when the predetermined time 
elapses, the relay "RO" is never instantly deenergized, 
inducing instant stop of power feeding to the motor 29. 
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That is, from the time when the timer "t w is reset, power 
feeding to the door-mounted electric devices is contin- 
ued for a time sufficient for operating the motor 29 to 
accomplish the movement of the slide 12 from the half- 
latch position to the full-close latched position. S 

Even when the operation of the motor 29 is contin- 
ued for a considerably longer time because, for exam- 
ple, a foreign object is caught between the door 12 and 
the vehicle body 11, the operation of the motor 29 stops 
at the time when the predetermined time set by the 10 
timer "T" elapses. Thus, safety of the motor 29 is as- 
sured. That is, upon expiration of the predetermined 
time, the timer contact "Tl" of the timer "T" is closed 
and thus the relay "RO" is deenergized causing deener- 
gization of the motor 29. 15 

When, after starting of the power feeding to the elec- 
tric devices in the door 12, the door 12 is moved to the 
half-latch available position due to the continuous work 
of the door driving mechanism "A n , the half-latch de- 
tecting switch 36 of the door closing device control 20 
device "Dl" is momently closed. Thus, the relay "R3" 
is energized and the same is kept in the self-hold condi- 
tion. 

With this, the contact "R3-1" is closed, the contact 
"R3-2" is opened, and the circuit including the contact 25 
"R3-1" the motor 29 and the contact M R2-2" is estab- 
lished, so that the motor 29 is energized to run in normal 
direction. 

With this, the sector gear 32 of the door closing de- 
vice "D" is pivoted in a counterclockwise direction in 30 
FIG. 2 pulling the cable 33 leftward. Thus, as has been 
mentioned hereinabove, the latch pawl of the door lock 
device 27 is forced to achieve a complete engagement 
with the striker moving the door 12 to the full-close 
latched position. This movement of the door 12 is 35 
achieved in cooperation with the work of the door 
driving mechanism "A". 

When the sector gear 32 is pivoted in a counterclock- 
wise direction in FIG. 2 from the rest position, the 
return recognition switch 3B is closed or turned ON. 40 

When the latch pawl of the door lock device 27 is 
turned to the full-latch position, the full-latch detecting 
switch 37 is closed causing deener gization of the relay 
"R3" and energization of the relay "R2". 



the full-close latched condition having the electric de- 
vices kept deenergized. 

Referring to FIG. 4, there is shown an electric power 
feeding system of a third embodiment of the present 
invention, which is applied to a power slide door of a 
motor vehicle. 

The power slide door to which the third embodiment 
is applied is substantially the same as that of the second 
embodiment of FIG. 2. 

Furthermore, the electric power feeding system of 
the third embodiment is very similar to that of the 
above-mentioned second embodiment of FIG. 3. 

Thus, in the following, only the construction and 
parts which are different from those of the second em- 
bodiment will be described in detail. 

As will be seen from FIG. 4, in the third embodiment, 
a circuit illustrated by thick lines is additionally em- 
ployed in the door-mounted control unit 41, and means 
corresponding to the contact "Rl-2" of the second 
embodiment is not provided in the unit 41. 

That is, a diode and a relay *'R8" are connected in 
series with the return recognition switch 38. A normally 
close contact "R8-1" of the relay "R8" is interposed 
between the motor 29 and a junction line between the 
contact "R3-1" and "R3-2", and a normally open 
contact "R8-2" of the relay **R8" is interposed between 
the contact pin 26a of the door-mounted second con- 
nector part C2 and a junction, line between the contact 
"R8-1" and the motor 29. 

With such modifications, an advantageous operation 
is carried out in a case wherein after, due to counter- 
clockwise pivoting of the sector gear 32 (see FIG. 2), 
the return recognition switch 38 is turned ON, a foreign 
thing is accidentally caught between the door 12 and 
the vehicle body 11 to stop movement of the door 12. In 
such case, due to operation of the time "T\ the opera- 
tion of the motor 29 stops before the latch pawl of the 
door lock device 27 is turned to the full-latch position, 
so that the sector gear 32<stops at a position remote from 
the rest position. 

However, in the third embodiment, the undesired 
matter can be eliminated by manipulating the control- 
ling device "B". That is, in such case, the door opening 
control switch 22 of the controlling device "B" is ma- 



With this, the contacts "R3-1" and "R3-2" are closed, 45 nipulated to turn ON switching the polarity of electric 



so that a circuit including the contact "R2-1", the motor 
29 and the contact "R3-2" is established energizing the 
motor 29 to run in reverse direction. 

With this, the sector gear 32 is pivoted in a clockwise 
direction to the rest position as shown in FIG. 2. 

Upon this, the return recognition switch 38 is opened 
causing deenergization of the relay "R2". Thus, the 
contact "R2-1" is opened and the contact "R3-2" is 
closed, so that the motor 29 is deenergized. Thus, the 
motor 29 stops. 

When, thereafer, the predetermined time set by the 
timer **T* elapses, the relay "RO" is deenergized caus- 
ing the contact "RO-l" to open. With this, electric 
power feeding to the electric connector "C" stcvs. 



current fed to the door-mounted electric devices. With 
this, energization of both the actuator 28' of the door 
latching device "E" and the relay "R8" is carried out, 
so that the contact "R8-1" is opened and the other 
50 contact "R8-2" is closed causing the motor 29 to run in 
reversed direction. Thus, the sector gear 32 can be 
returned to the rest position. 

When the sector gear 32 comes to the rest position, 
the return recognition switch 38 is opened and the relay 
55 "R8" is deenergized, and thus operation of the door 
closing device "D" stops. 
Thus, by manipulating the controlling device "B", 
. the door 12 can be moved back to a desired open posi- 
tion for removing the foreign thing. Thereafter, the 



As is described hereinabove, turning the latch pawl of 60 door closing control switch 23 of the controlling device 



the door lock device 27 to the full-latch position induces 
the full-close latched condition of the door 12. 

When the door 12 comes to the full-close latched 
position, the door-close detecting switch 18 becomes 
opened deenergizing the relay "R6". Thus, the contact 
"R6-1" is opened and the other contact "R6-2" is 
closed, so that the motor 16 of the door driving mecha- 
nism "A** is deenergized. With this, the door 12 assumes 



65 



B" may be turned ON again for closing the door 12. 
During normal opening movement of the door 12, the 
sector gear 32 of the door closing device "D" does not 
move from the rest position. Thus, the return recogni- 
tion switch 38 is kept OFF and thus the relay "R8" is 
kept deenergized. 

During normal closing movement of the door 12, 
energization of the relay "R8" does not occur due to 
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presence of the diode which is connected in series with 
the relay **R8*\ 
What is claimed is: 

1. An electric system for use in a structure which 
includes a first body and a second body, said second 
body being movable relative to said first body, said 
system comprising: 

an electric source mounted in said first body and 
producing direct current; 

a controlling device mounted in said first body and 
having at least first and second switches; 

a positive/negative switching device mounted in said 
first body and electrically connected to said elec- 
tric source and said controlling device, said switch- 
ing device having an output means which includes 
first and second output parts said switching device 
assuming, when said first switch of said controlling 
device is turned ON, a first condition wherein said 
first and second output parts of said output means 
are charged positive and negative respectively, and 
assuming, when said second switch of said control- 
ling device is turned ON, a second condition 
wherein said First and second output parts of said 
output means are charged negative and positive 
respectively; 

electric drive means for driving* when said first 
switch of said controlling device is turned ON, said 
second body in one direction relative to said first 
body, and driving, when said second switch of said 
controlling device is turned ON, said second body 
in another direction relative to said first body; 

first and second electric devices mounted in said 
second body and having an input means which 
includes first and second input parts, said first elec- 35 
trie device being energized only when said first and 
second input parts are charged positive and nega- 
tive, respectively, said second electric device being 
energized only when said first and second input 
parts are charged negative and positive, respec- 40 
tively; and 

means for electrically connecting said first and sec- 
ond output parts of said output means to said first 
and second input parts of said input means, said 
connecting means being an electric connector 45 
which comprises; 

a first connector part mounted to said first body and 
having therein first and second contact pins which 
serve as said first and second output parts; 

a second connector part mounted to said second body 
and having therein first and second contact pins 
which serve as said first and second input parts; 

wherein said first and second connector parts are 
engaged to establish electric connection between 
the corresponding contact pins thereof only when 
said second body assumes a given position relative 
to said first body. 

2. An electric system as claimed in claim 1, in which 
said connecting means comprises: 

a first wire which extends between said first output 60 

part of said output means and said first input part of 

said input means; and 
a second wire which extends between said second 

output part of said output means and said second 

input part of said input means. 

3. An electric system as claimed in claim 1, in which 
each of said first and second electric devices is con- 
nected in series with a diode. 
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4. An electric system for use in a motor vehicle which 
includes a vehicle body and a slide door, said door being 
slidably movable relative to said vehicle body, said 
system comprising: 

an electric source mounted in said vehicle body and 
producing direct current; 

a controlling device mounted in said vehicle body 
and having at least first and second switches; 

a positive/negative switching device mounted in said 
vehicle body and electrically connected to said 
electric source and said controlling device, said 
switching device having an output means which 
includes first and second output parts, said switch- 
ing device assuming, when said first switch of said 
controlling device is turned ON, a first condition 
wherein said first and second output parts of said 
output means are charged positive and negative 
respectively, and assuming, when said second 
switch of said controlling device is turned ON, a 
second condition wherein said first and second 
output parts of said output means are charged neg- 
ative and positive, respectively; 

electric drive means for driving, when said first 
switch of said controlling device is turned ON, said 
slide door in a closing direction relative to said 
vehicle body, and driving, when said second 
switch of said controlling device is turned ON, said 
slide door in an opening direction relative to said 
vehicle body; 

an electric actuator and an electric door closing de- 
vice which are mounted in said slide door and have 
an input means which includes first and second 
input parts, said electric actuator being energized 
to cancel a locked condition of a door lock device 
only when said first and second input parts are 
charged positive and negative, respectively, said 
electric door -closing device being energized to 
move the door to a full-close latched position only 
when said first and second input parts are charged 
negative and positive respectively; and 

means for electrically connecting said first and sec- 
ond output parts of said output means to said first 
and second input parts of said input means, said 
connecting means being an electric connector 
which comprises; 

a first connector part mounted to said vehicle body 
and having therein first and second contact pins 
which serve as said first and second output parts; 
and 

a second connector part mounted to said slide door 
and having therein first and second contact pins 
which serve as said first and second input parts; 

wherein said first and second connector parts are 
engaged to establish electric connection between 
the corresponding contacts pins thereof when said 
slide door comes to an almost closed position rela- 
tive to said vehicle body. 

5. An electric system as claimed in claim 4, in which 
said connecting means comprises: 

a first wire which extends between said first output 

part of said output means and said first input part of 

said input means; and 
a second wire which extends between said second 

output part of said output means and said second 

input part of said input means. 

6. An electric system as claimed in claim 4, in which 
each of said electric actuator and said electric door 
closing device is connected in series with a diode. 
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7. An electric system as claimed in claim 4, in which: 
said electric actuator cancels a locked condition of a 

door lock device when energized; and 
said electric door closing device moves the door to a 
full-close latched position when energized. 

8. An electric system as claimed in claim 4, in which 
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said electric actuator is an electric motor, said motor 
being energized to run in one direction when said first 
switch of said controlling device is turned ON and run 
in the other direction when said second switch of said 
controlling device is turned ON. 

* • • m » 
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